Acute respiratory infection (ARI) with wheezing is a common problem in children under five years of age. It can sometimes be severe enough to warrant admission to paediatric intensive care unit (PICU) and require mechanical ventilation. According to the WHO, ARIs account for 16 per cent of deaths in children under five years of age worldwide[@ref1]. It appears very difficult to enumerate the exact aetiology of the cases of wheezing among paediatric age group, especially 0-5 yr. As further investigations such as viral isolation are costly and require specialized infrastructure and not done routinely[@ref2] and also pulmonary function testing is not possible in this age group, most cases of wheezing either get empirically treated as bronchiolitis in the young infants or as asthma in an older child.

Wheezing is a prolonged, high-pitched, musical respiratory sound of varying intensity, heard more commonly in the expiration that occurs when smaller intrathoracic airways are narrowed by presence of bronchospasm, swelling of mucosal lining, excessive secretions, or inhaled foreign body[@ref3]. Wheezing is a common clinical presentation with which infants and children present to the hospital and 30 per cent of children report at least one episode of wheezing by their third year of life[@ref4].

Viruses are responsible for a considerable proportion of ARIs in childhood[@ref5] and cause considerable mortality. The most important viruses involved in ARI are respiratory syncytial virus (RSV), influenza viruses A and B, parainfluenza (PIV), adenovirus (AdV), human rhinovirus and human meta-pneumovirus (hMPV)[@ref6]. Though some of these viruses cause significant morbidity requiring hospitalization and lead to repeated attacks of wheezing and asthma in later years, there is very little information available on them, particularly from India. This study was conducted to look at the viral aetiological causes of wheezing in children under five admitted in a tertiary care hospital in eastern India.

Material & Methods {#sec1-1}
==================

This study was conducted from August 2013 to August 2014. Patient enrolment was done by the department of Paediatrics at Hitech Medical College and Hospital, and laboratory investigations were carried out at virology Grade I laboratory of Regional Medical Research Centre, Bhubaneswar. Children below the age of five years, admitted to the paediatric ward and the PICU with diagnosis of lower respiratory tract infection (LRTI) and having wheezing (either auscultatory or audible), were selected consecutively as the study patients for virological investigations. Exclusion criteria were children above the age of five years, those presenting with or developing status asthmaticus and children whose parents did not provide consent for inclusion in the study. Every patient admitted to the paediatric ward or PICU with wheezing during the study period after screening for exclusion criteria was included in the study, and throat and nasopharyngeal swabs were taken for viral investigation.

The study was performed as per the predesigned proforma. Written informed consent was obtained from the parents/guardian of the child. The permission to conduct this study was obtained from the Institutional Ethics Committees of both, Hitech Medical College and Hospital and Regional Medical Research Centre, Bhubaneswar. The history and clinical findings were recorded in detail. Routine investigations were carried out, and special investigations were performed wherever necessary. The aetiological causes were divided based on the recommendation by the European Respiratory task force into allergic (multitrigger wheeze-which was defined as wheezing, both during discrete exacerbations and between episodes, triggered by both viral and non-viral agents such as allergens, exercise and cigarette smoke) and infective causes *i.e*., bronchiolitis (which was defined as the first episode of wheezing in a child \<24 months of age, who has physical findings of a viral lower respiratory infection and no other explanation for wheezing), pneumonia (clinically defined as tachypnoea with fever) and episodic wheeze or viral wheeze (which was defined as wheezing occurring during discrete time periods with symptom-free period between episodes, usually associated with viral respiratory tract infection)[@ref7][@ref8].

The nasopharyngeal and throat swabs collected from 70 children (5 children were excluded from the study based on the exclusion criteria) were sent for viral diagnosis by multiplex real-time PCR assay (ABI 7500, USA) using a commercially available kit (Fast Track Diagnostic, Luxembourg). Samples were collected within 24 h of admission and sent to the laboratory immediately in viral transport medium in ice packs. The swabs were screened for influenza A/B, RSV, PIV 1, 2, 3 and 4, rhinovirus, hMPV, bocavirus (HBoV), *Coronavirus*, AdV, *Enterovirus* and Paricovirus by multiplex PCR assay.

Results {#sec1-2}
=======

A total of 188 children were admitted with respiratory complaints (LRTI) during the study period, of which 75 children had wheezing (either audible or auscultatory). This included episodic wheeze (13), multitrigger wheeze (19), bronchiolitis (24), bronchopneumonia (7), pneumonia (6), whooping cough (1), congenital heart disease with cardiac failure (3) and foreign body aspiration (2). Of these 75 children, five were excluded from the study based on the exclusion criteria, and samples of 70 children were sent for viral RNA markers. The viral aetiology could be observed in 28.57 per cent (n=20) of cases. Viral genome could be detected in three cases of pneumonia, nine cases of bronchiolitis, two cases of episodic wheeze and six cases of multitrigger wheeze. Details of viral RNA markers are given in the ([Table](#T1){ref-type="table"}). In this study, wheezing was observed in 40 per cent of children with respiratory infection, with a mean age of 14.11±12.74 months. Of the 75 children, 56 (75%) were male. Cough was the main presenting complaint (93%, n=70), followed by nasal discharge and respiratory distress (74%, n=55) and fever (64%, n=48). Additional symptoms such as watering of the eyes and skin rashes were seen in seven (n=5) and five (n=4) per cent cases, respectively. While all the children had auscultatory rhonchi, 36 per cent of them had audible wheeze. Tachypnoea and crepitation were seen in 71 per cent of children, retractions in 60 per cent, nasal flaring in 59 per cent and grunting was seen in four per cent children.

###### 

Details of viral RNA markers detected
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Seasonal variation was observed in the presentation of different viral cases in different age groups. It was observed that more children were brought to the hospital with respiratory symptoms during monsoon and autumn, with a peak incidence in the months of October (24%) and August (23%). The RSV (7 cases) and rhinovirus (1 case) were more in the months of August-November (autumn and winter), while parainfluenza (3 of the 4 cases) was more in March-July (summer). RSV (7 cases) and rhinoviruses (1 case) were isolated more in younger children (\<1 yr) and parainfluenza (4 cases) and boca (2 cases) in older children (\>1 yr). RSV was the most common virus observed, with a total of seven cases (35%) followed by PIV in four children (20%), HBoV was identified in two children (10%) and mixed infection was reported in 30 per cent of the cases. Viral isolates were positive in cases of infective origin (pneumonia in 3 cases, bronchiolitis in 9 cases and episodic wheeze in 2 cases) and allergic origin (multitrigger wheeze in 6 cases).

Discussion {#sec1-3}
==========

The mean age of presentation of wheezing in this study was 14.11±12.74 months, and 78 per cent of children were less than two years old, which was more than that observed in earlier studies[@ref9][@ref10]. This study reported higher (75%) proportion of males admitted with wheezing, similar to many other studies[@ref10][@ref11][@ref12][@ref13][@ref14].

The viral isolation rate was 28.57 per cent which was comparable to the study by Chanock *et al*[@ref15] on respiratory infection in 10 countries, showing viral isolation rate between 27 and 52 per cent. RSV was the single most common virus isolated and accounted for 30-70 per cent of cases in Indian studies[@ref16][@ref17][@ref18]. Other studies reported rhinovirus to be the most common followed by RSV[@ref6][@ref19]. Horn *et al*[@ref19] isolated rhinovirus in almost half of the cases with wheezy bronchitis, while PIV was isolated only from upper respiratory tract infections, para 1 and 2 in croup and para 3 in severe LRTI[@ref20].

We observed mixed infection in 30 per cent of the cases which was similar to other studies[@ref13][@ref21][@ref22]. HBoV was observed in 20 per cent of patients with mixed infection in our study, however, others have shown high rates of co-infection (50-60%) with HBoV[@ref16][@ref18].

In the present study, RSV infection was observed in younger age groups similar to Costa *et al*[@ref6] where children less than three months of age were most affected. PIV infection was recorded more in older children similar to a multinational study by Chanock *et al*[@ref15].

Mansbach *et al*[@ref23] have reported that though rhinovirus infection is milder and of shorter duration, it has more risk of recurrent wheezing and asthma in later years when compared to RSV infection. In the present study, rhinovirus infection was found to cause moderate severity of symptoms, and the study period was short to follow up for the development of asthma. The severity of presentation was more severe in RSV infections and mixed infections compared to PIV and HBoV infections. HBoV infection produced only mild symptoms in our study while HBoV was found to cause severe hypoxia requiring hospitalization in another study[@ref14]. Though influenza virus was isolated and reported as a common viral pathogen causing severe disease in children under five years of age[@ref10][@ref17][@ref24], and AdV and hMPV each accounted for 10 per cent of respiratory infections in this age group[@ref24][@ref25], we did not observe these viruses.

Seasonality was earlier reported as clustering of cases in specific seasons[@ref9][@ref15][@ref16][@ref19][@ref20][@ref26][@ref27]. We observed RSV and rhinovirus more in August-November months (autumn-winter), while PIV and HBoV in March-July months (summer), but mixed infections occurred throughout the year.

Though this study provided information on respiratory viral agents in children under five years in the region, it was limited by small sample size and short follow up, that needs further investigation.
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